Altered expression and phosphorylation of amyloid precursor protein in heat shocked neuronal PC12 cells.
The pathology of the Alzheimer's disease (AD) brain, including amyloid plaques, neurofibrillary tangles and neuronal degeneration, indicates that neurons affected by AD exist under conditions of stress. In fact, the brains of AD patients undergo many changes classically associated with the heat shock response, which is one form of a stress response. These changes include reduced protein synthesis, disrupted cytoskeleton, increased number of proteins associated with ubiquitin, and the induction of heat shock proteins. To investigate the response of neurons to stress, we examined neuronal PC12 cells incubated at either 37 degrees C (control cells) or 45 degrees C (heat-shocked cells). After a 30 min exposure at 45 degrees C, the heat-shocked cells exhibited several features characteristic of the classical heat shock response including a 45% reduction in total protein synthesis, the induction of heat shock protein 72, and an increased phosphorylation of the protein synthesis initiation factor eIF-2 alpha. We used this cellular model system to study the neuronal response to stress specifically focusing on protein synthesis elongation factor 2 (EF-2) and the Alzheimer's amyloid precursor protein (APP), the precursor form of beta-amyloid peptide. Hyperphosphorylation of EF-2 has been observed in the neocortex and hippocampus of AD brain. However, in our system, we find no hyperphosphorylation of EF-2 in response to heat shock. Heat-shocked neuronal PC12 cells exhibited two additional APP-like polypeptides not present in controls. We also found a significant decrease in the phosphorylation state of APP in response to heat shock.(ABSTRACT TRUNCATED AT 250 WORDS)